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(57) Abstract: 

PURPOSE: To provide an XY address type solid-state 
image pickup device capable of canceling FPN of offset 
property in real time without using a frame memory and 
increasing a chip area. 

CONSTITUTION: CMD picture elements 1-11 to 1-44 are 
arranged In two-dimensional fashion, and the gate 
terminal of each row is arranged by connecting 
commonly to vertical selection lines 5-1 to 5-4, and the 
source terminal of each column is arranged by 
connecting two column lines 8-1 a to 8-4b alternately. The 
two column lines are connected to two video lines 4-1, 
4-2 via a pair of transistors 2-1 a to 2-4b for column 
selection driven commonly, and the two video lines 4-1, 
4-2 are connected to signal lines 11-1, 11-2 via 
change-over switch groups 9-1 to 9-4. The signal line 
11-1 is inputted to a differential amplifier 14 via a 
current/voltage conversion amplifier 12-1 and a delay 
circuit 13, and the signal line 11-2 is inputted to the 
differential amplifier 14 via a current/ voltage conversion 
amplifier 12-2, then, a differential signal of them is 
outputted. 
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(57) CHiKil 

le^l CMDBIRl-11 ~l-44 «2»:7cflfJK:jBJiJ 
U *?5<oy- hig?«S»SJ«il8 5-1-5 -4ir^^Stc: 
SKL, «5lJ©y-X«S^^«2*®?iJ9-rv8-la ~8 

-4b *$SJr«jigbrKjnj-r*. ^ZT^an^^^ii^ii 

2-4b *^LT2*»fcr7'*^'f >4-l, 4-2Cje«g 
U 2*©fc:7**5-f ^4-1, 4-211. ^fJ^iLX-fy 
^^9-1-9 -4«:rt' L-Cffi^lgll-l&C^ll-EKlgjgr 
5. ■B#«ll-l»Sat^aS»7>:n2-liS®IBI»H3 

«^UT^rv/i4'-.A*u. m^mi-2umwtms. 
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1 

•rai^!S*S®S-*5#S:««i^'^<<^* •fc^^ffitt- 
:i 1 xB 2 mm<omtm9!m.m. 

[000 1] 
[0002] 

TVS. CCDS'7 hUyX5'-COffi?gg33SS&^*«99.9 

h y -r - r^omDma eo^^^««(ie.o* < 

[00031 U*»Uft*«?»3i^<0CCD-f y-i>HrV-!J- 
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fc. 4$»*«ffi«{*fti^a^ij&«B»T-*a. Slice 
DcOR3StL-r«> CCD-f 

10 a. 

[00041 '€:*l5.on.ie«ftli*fa< ^-5? - 

SfSStiTtr^ao cnirBv 0I^li:CMD (Charge Modul 
ation Device, nM^Wmir) ^-i^-fe vtf-^S I 
T (Static Induction Transistor , 
7t,9-) . AMI (Anplified Moslma 

ge sensor) ii¥l2tia"t>e0)&t&5. >ifeCMD-f^- 

K:fflv^6^^SCMD5R^lro^,^■r«, 
i|$n@60-20 60 63^i^«^. 1986^(::nfiiS#l 
20 EDM (International Blectron Device )leeting 
) eoT-i^^co^Sa ~356 Mco "A New HQS laage Sen 
sor Operating in a Non-destructive Readout Hode" 

[0 0 051 ?>tK:, «f3{£OltliSJSife^T«fflV>fcXY 
T PUKSi'f V^-O— 01 tLT, CMD*H 

«fflv>rii§g-r5, «-B^*«!«f«CMDioi-ii. lo 

1-lZ. ••• 101-m«-^ h y yi':^ttK|B5UU, K 
>K:«^^aK:fcr7'*SffiVDD (>o) «9iJn-rao 
X;5l5H;:B5«Jsnfc*fT©CMD^C!3y- b3i^B> s 
ieS^ISlOZ-l . 102-2 . ••• 102-B (C^rih-eng^Sg 
U Y*tRlHia?!ISnfc*?<JOCMD«PaV-X3Si? 

«, 5»j5>ry 103-1 , 103-2 . ••• 103-n c-tn-^nsE 

iKT«<. *a9-f V103-1 . 103-2 . ••• 103-n -ttl 
VtmM9imy9>*J7(,9~\M-\ , 104-2, ••• 104-n 
40 . aUfSfflffl h^Vi^X i*- 105-1 . 105-2 , ••• 105 

-n €^UTs y^f-itm^tS^m acTi^^^y FtClSie 
$<tfciiio7 iis <t-ti-?'*is«g-ra<. tf7**«^iBi06 

108 kiSiKSn, :/U7y:/l08 <om*«Sl09 ciift® 
[0006] *fcSESJ?i® 102-1 , 102-2 . ••• 102- 

m ttsautSEiaKsiio KgfiEUT. -enjenicim^ 

Jf> y>?;^^'-104-l , 104-2 , ••• 104-n, SCJfglftm h 



(3) 

< 3 
9Vi?X5'-105-l . 105-2 . ••• 105-n eO^&y-h^ 

[00 0 7] 06 lis 05K:^Lfc*S«OCMDHftS 
»&S®i6f^«iieg-rsfc*©ffl-^«JgHT»SS, Hit 
SWIRlOZ-1 . 102-2 . ••• 102-m tfiJiD-rSffl^ 

•Pci. <i>c2. ••• <i>c«». ig*.aiLy- KffiffiVBni'J iff 

* > hm£EVB5. *-''<-7n-tt£EVop, SSffiffiV 

JRffl h9VJ?:J^3'-104-l , 104-2 . •• 104-n <0^- 

103-1 . 103-2 . ••- 103-n «®»?-rafc»f)Offl^'C, 
-ecofil/'<^«^JS»«ffl h9Vi>:^i'-104-l . 104-2 20 
. 104-n if jgffeffl 

-105-1 , 105-2 . ••• 105-n S^VtL-. KU'^^B 
?»JS*?fflh7Vi?;x^'-€*>v SEfSfl! ^^y5?X^'- 
[0008] 

*l;*tff)-3Sl:J:«*a^®!|^ffi«€.-:5#**. FPN 30 
ft^tt<OFPN«. -«fl5jftHfe«M^<!:LTB196«T 

[00091 *7-fe-y httFPNcO+-*'>-fe;l';55^«tL 

fet, ia«i«Ki!fcll!^#iligi^©ffl*i<oll«>*iR5J: 

it, *7-by httWFPN-^^^'i^'-fe/l'-riil^dt) 
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[0 0 10] »i#©5&^«^ 7U-A>*y-iV>-:»fc 

ftSi?tt:^W2ftSiv^'5raB**»*. jgKic©:;^^ 

ftv^©-?. ai^K©is«i-9, iaje^<b©isufc>jeiiT'?? 
[00 111 tfc, :'*>'i^- 

4l^-®ajR±li» FPN^^v^-bA^rSliia^^lt 
«©Tf. ^y:;^«**ig>t-ra<!:At'«aYfc**fflJ8IK:ft 

[0 0 121 «63R©iiiieS!««aiT*fflV>fc 
XYr Kuxsi©@ft:»«ll®»::*tt*±^raSjS«» 
}Bf4fci6i:fts*ifc'b©-e, 7l/-A>=Ey-*ffl^^ 
f. fl-o^-y:/®«*it:^S-tt-r K*7-fe5» httoFP 

N*y ^Ki^-^-v-b-^'-^fS-sA^KUfc, mm 

[00 13] 

BfjSB^ru-fw^-Bl^s^&IISR^oilft-Slg* 

«ig»©i^7**#^©M«^*aj**1iS^S<!:*a8lt 

[00 14] ^l®<l:^K:fi^«UfcB^*ffl^$^BK*5^^T 

•a-rc, FPN*vV-fe^v«!7'5C<>:*'-CS«i^^Cx 
yr/vy-r A©FPN*-Vi'-b/V*<nrifeiftao tfcF 
PNO*-*-:^-fcA'|BlK*. mmTty<'&fSHf1t¥-y^(*i 

K:lft^^«Jfi^S**ftv^©•e, ^®ffc'^oSie?**ftv>tft 
Ji, ^v^'lBSWli^i^WiLactdtBlflBiftS. 
[00 1 51 

J: 5B(^t:SI«SM©9l 1 ©^^©lB]eS«$l^aT'£ 
ittia*ffi#K:t-a/fc«>ti®lllOK?a«4x4i:b, 
@ 5 ©tiE*CT-^>i^ Ufcffiififfl h 5 > -7 X 

i«UTv>«. strfii>Tx 1-11 -1-44 It. »mmi 

!&*nrigft7* h h9VS>X5'-ffif-e2?JC7£fi«jCE^JS 

n» *^so cMDiB^©y - v sa^ tiffimsm 5 - 1~ 

5-4K:?t3iK:SliS*l«, fftfeS. CMDSm^l-l 

1-1-14 ©y-h«8T»iiiaas?i»5-i«:s cMum 

mmi-2l -1-24 ©y-h3i8?«aB®»?»5-2K:, 



< 5 

[0 0 1 6J @gie!)«^?ij(rtt-tti€r*i2*eD?ij5-f >8 

-la , 8-lb . •~. 8-4a . 8-4b36*gS:lt^.*l^ =&?>I<0 
CMDS^tD V - XS8?tt 1 ?iJ*« k:35SKMj5:«5>J9 
-r>c««g$*i«. t^>s*>%CMD@iBi-ii ©v-;^ 

^g^^ttjaj^-f >8-la tr. CMDffllgl-21 <OV-X^ 
?«5>j5'rv8-lh td, tlr'^-SidCS^StLS. 
-fyS-la . 8-lb . ~, 8-4a , 8-4b -ttl-eti. 
?iJStRfflh5>*-'X3'-2-la , 2-lb , ~, 2-4a . 
2-4b «^LT2*Otf7**9-<V4-l, 4-2irXSK: 
SSiKS*!*. I^U5>J<o2*<!>5iJ^-f >lc:S«ESixfc2e 
CI)?tJSJ?rah5>e?;^i'-2-la i2-lb , 2-2a i2 
-2b , 2-3a i2-3b , 2-4a i: 2-4b(0*y- hSg? 

-tti^n^aojasji^i^iaa-i. 3-2, 3-3. 3 

-4liffi«gS<l«o ?US»?€^fi3-l. 3-2, 3-3, 3-4 
[00171 2*(Z)fcf5'*5^y4-l, 4-2H, ft|t)» 
11-1^:11-20: »}ai*J$nfc2-30lf7'*#^tt, ^ti^e 

nssttSE^aTynz-i. i2-2CJ:r?-r«BEK:^«iS 

fl^«ll-H9(om:^j«^«)gMl5iaH3te:J:oTl 

n« — fl#«ll-2Mottl:^3ffl^«*0ti5^»iTV 
•7i4irA*S*i> Kllfiirv:/l4J:?)^#oMffl#**Jtl 

[0 018] 02 (iv eii(;:^Lfc«$^o@^i§i&ss 
01 Y<om^^Mmt^k.A<om^W3^m^i> 

9-3i9 -4***>«ttt»). *nfel5t««»»«*.:^-f -^/^^ 
9-li9-2*«*vr5. SieSSi«l5-l-5-4C9iJta* 
*l«mii:SIR#^<3>Gi~©G4H. i!g*J£JL'®#22. y-fe 
f H8^23, d^-A-7n-ffl^21«>-'^A';^K:j:^TW 

SSWJit&S. 5«JS«?ffl^»3-l. 3-2. 3-3. 3-4 
*«Slj9DS*lTV>S^<D*S*?;^-f 3»*2-la~2-4b 

[00 1 91 C0H2*fflV^Tlilft«iftM-r«. 

^223&<iii:t»2ns SBsms-ic^^sn-cv^s^i 

CD-C, ^O^iL/^-f V^9-3i9-4*«*yl/-CV^ao C 
©l^fST'JIlSW^^^siOJ'JStlf <^ X24**?iJS»?ffl# 
«|3-Hiffl;^7S*i*t, 5^|jS^KM^^>i^;^^'-2-la 
SC^2-lb Lfc*«n>Tv CMDB^l-11 



(4) i|tPgsF6-782 18 

6 

©^i^a?'JS^^5yy::^^'-2-la , t^T'^^-rv 

4-1. X-f v^9-4«^LT®^iRll-lK:m*SnSo 
©L. ^2f7afe[Tt4SlR$*l<Tlr^>a».^fc«>x S^«ll 
-2t3(Sfl<)m:^$n'SlV -d^filll-KOM^tiS^ESfiE 
gElftr>:/12-lt::J:oTI|ffiK:aE«*nfcSJ. WWmi 
13Jr±-5Tl*sFWraAtH V -rftfcSts -ti ®^ 

[0 0 2 01 ?>cv^T. mwsi^^n'Ts'mmwsimmsLZ 

**ffl^»ll-lK:m;^Stta, felTHtiHis CMDBlgl 
-13, 1-14 ©flgc«^«*«#«ail-lic:{ti;>3*n. 
mEE^«IT>':ri2-lT?flEEi:2g«S*ifc^. g®lllffil3 

^OaiKiy-b-y hfl^23**Hi*sn, Sia®«?IS5-lK: 
ffi;KS*l•rV^5®l^f©CMDBfB5lJ, r^StJSCMD 
H*l-ll . 1-12 . 1-13 , 1-14 (om^m^iJ^'J-t: 
yV^tlZo ^<Of^. ^<0i&<0mmM1im5-2. 5-3. 

[00 2 1] mmX^s ±»)m20*¥5fe***!l&t 

«. ;:oil}^i£ae?#^<Daii<i»aaK:gE*WLM#22 
*«ffl*S<x. ^®S»?«5-lXa'5-2K:gSE?nTl^« 
Sll^7^:^2f7C0CMDHiK**Stl^S*^4o tfcWOtt 
iLig#Oi « "L" l/'^i^tftSOT?. m*3lSlkfi.^-< V 

il83-lK:ffi*tF*l4i, 3»JSKMK9>i?X3'-2-la 
Scr2-lb dt^i'-rSo L/fc*«-pT. CMDaiKl-ll 
©y-ty hLfc«OS^tt. FUaiRffl h^^Vf ;^^'-2 

-la . tr7»*^-f v4-i. !!/a=-g-2*^t-LTe^« 
ll-2tr{H:*3S*iSo CMDa^l-21 ©ffl^ttJU 

SSJffl ^^>s':^^'-2-lb . i^9**5-r v4-2. x-r 
"^f^g-i^^ixT^s^mi-ifcaiAfStis. «Ti^«t 

L/T, M^i(llll-mttCMDBI81-21 . 1-22 , 1-2 
3 , 1-24 ©y -fey {8#mi-2K:«C 

MDB^i-ii . 1-12 . 1-13 , 1-14 (omm^m^ 

40 S«E«£HE^SSTV:/12-lirJ:-3XffiffiK:SE«af*i 

fc^. 5i®iniKH3Ci-^-ci*^jaiaAtH sssnx 

MS!ir>:3^i4o-t-3g^CA;^?n5, — 
iHil-2K:Hj;^j*nfcfi^tt, m«£mJE^«Tv:n2-2»r 

[00 2 21 c<av^. 111(17 >:^14o+jSg9^tr«JiS|Bi 
K13Cirp-CS@S*ifcv ®l©*sp3^Sk:felt4CM 
DB^l-11 Offl^*<A*S^l■CV^5„ Lfc**o-r. SI 
S&r >:/i4ia3li ©*iFjt2EK:*tt« CMDBljl 1 -11 
50 ©fi^t. ^2©*¥*St=*ttaCMDH*l-ll © 
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1 o*¥*3icir felt im^tm2 <o*¥ifeSK* It 

iyS^icoH. CMDSiBl-W ©SI ©*¥ife*K:*5 
It 2 o*¥3tSK:i3lt««# t o^*Hi*-r 

[0 0 2 31 ®3«»®>!K5F^iEK*(r>Tt>s ®20* 

V- =ax (tp -AtH 

[00251 ;:in?a«i8ia[*Sf-'<^j«-i', tp a 
17U-A«fffl. AtH «l*¥l«BlfatoSt2 -t 

»Stifc, TFU;^ (m. n) oB*«)m:*)©*7-fe y 

a, «fc, a«:»*»« (tp -At„ +nxAts ) « 

VouT =V-^ -V- =ax 
Ufc«*-3Tv IIS!)Ti':/140ffl;*3K:ttFPNO*7-lr'> 

100 2 71 :^mmvi(om<Dm!^t 

(1) Ui^^Ufci^ti, ^SWrKCnxAts iz 
[0 0 2 8] ftt5*SaS«!I'^«. @^tU-rCMD«^ 

^5Ufc*«> *SSggiiCMDCKa4>©t?«ft<s mos 
^^i''&mf.^t^m»immmv^ t wra t? s * ^ i araa 
[0 0 2 91 mzm2(Dmmmi^^^^rnmri^ as 

««Sg*liiL**^li>i7;f h h9>':>;^y-^3i-ii - 

31-44 *«2?5C7cfi«JC8a?IJa?#t, ^n<Dy*Y 

*x5o tfc. 7*1- V^yPXf-mi-ll ~3l-44 © 
^Sjajoy-xas^a. •€-ti-eti^ta0^#ie34-i~34-4 

v3BK:se?sn«o stta»?x-f y ^35-1-35-40 

SSStifc^. — :&tt®SIiIK40«a»}ji 

SS*ifc<D«K:Sa6Tv:/41o-i-«{§TiiS^S*i»o S 
fcffi:5«m«K:ig®7V3f4i©-«g?K:g«B**iS<, M 



-l-nx 
10 



(t, 



3ff 



40 



50 

5 



fe^.^T. -KS2*-aiL,fcffl^)&»?), y-fe-^hUfc^CB 

100241 ;:(Oi>5>S«lfFK:j:5FPNfl>*7 

HiST y -^^ 140 4- SB?c A* S n 5ffl^o:*:S S V 
* SiSOiR. SlOTKu:^« (m. n) t-TSiv 

(1) KJ:-:>r«a?*is. 

Ats ) +Vo<ni.»> (1) 
sa?lcA*Sti5€#o:*c#SV- 5^ (1) ifta 

o/^^y-^-^ffli^Ts (2) -^m^iiio 

V- =ax (nxAts) -«-Vocm.n> (2) 

[0 0 2 6] ?5?t:, 2l»7>:>'i4<oa*VouT U.7>zr 
(DY^y&iittit. (3) -essna. 

-At„) (3) 

Kit y :/41«R#®mE^«ai*SS?42t::ffli3-r 
[00 30] »:tia4«fli«,^r*SlifiM®E!rf^«St§BT 

mt^^. 51li|nli;< y-bv HB^. 52«*¥StRffl^ 
^li6e!'eiii*jpjfiP^'l>tc2iBl 

(0*Tjt***fft>*ia. t-riiB®«iK32-lK^*mL 

^'f V36K:147* h h9V3?X*-31-ll . 31-12 . 31 
-13 , 31-14 0)liKS®®?^MCm^fcffl^««**fli 
:b**iSo fl^«ff««»mffia3»Tv:?'39KiJ:or« 

o-3S?CA;bSn> fi:&«ii@llimoc i 0 A t H^a 
WfPSB^nfco^. |ll!i7V^4lo-i-38?u:A;tJ**i 
So ^:0*¥ife««*»T"r5i, SHS»?i»32-lK:«y 

^'-31-11 , 31-12 . 31-13 . 31-14 d«y-fey hS*l 

[003 1] ^rosis nzrmmmtfimz-iKum^^mL 

1i^50*«Wlni 3 tis ?J? * c i <k -o 

#36*, h h^yy;^3'-31-ll . 31-12 . 31-13 . 
31-14 ©Ilirfcr5'*^-f i/38u:Hi**ii5. fi^ffiifttt 

-;5r**3g®r:'7/'4i®-sffl?KA*sn, 
fl&^&HS5ilHlK40KA;tiStia. iiotS, ^Sftrv:/ 
41<0+Sig?K:l4. AtH,a ^F^jiKStifcS!«)7k¥3t5iE 
li*lt5€^*<A:^3ti'C^^«, L/fc«*oTliai7:^r 
41tt, «-fflll£D3fefg«*^«j€#iU*s' mourns t 

[00321 J5?K:, ;:OfijmvJ:*)FPN(Z)*7-fc'5» h 
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^6r>;*!;**V^ 44. B3|g<Z>«t. tttOTKU?:* (m. 

V* =aX (tp -AtH/2 
[0033] ^10|ltt«|£D^#<!:l^^(r, a»ji£« 

Cm.n> 

TKUX (m, n) ©S3K®{fl:^?o*7-b-5> h«^>T-* 

o»i»«»« (tp -AtH/2 +nxAts ) BBIK<D» 

VoUT =V- -V- =oX 

h^i>«#tfJa. Vo<„.„>*«K^*SnT*S«J, FPN© 
[0 0 3 51 SA±(Oi^\zi^ *SIJfie!KJ:*i«lS«o{i 

[0036] 

[@iSotif#^iiQ^] 

[01] ^mm^^&mn^iSi^mamimmm^m-r 

[02] 01C^LfcSSlSlffiM«i!i«HT«fc«>®fi^ 
[04 J m2*«g«1oii&f^«giWf *fc»o^^Mm0 
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10 

n) t-rai. ?>JS5 (4) iZi-:,xmiti&. 

+ nxAts) +Voc».fO • (4) 

*3*i-5<B^O*SSV- a, it (4) 

V. =ax (nXAts) +Vocra.n> (5) 

[0 0 34] JJ^Cv ^abr y:/4iom:^3VouT «t>:/ 
oy-f V41 t-rsi. (6) TJ^SixS. 

(tp -AtH/a ) (6) 

(061 05K:S^Lfc«e3f£fiai«>illffe*SiMt5fc»Offl 
I^^OsfiSJl 

1- ll~l-44 7* h h5>'5?Xi'- (CMDiSf?) 

2- la~2-4b 5«JS^ffl ^9:^':>:^i'- 
3-l~3-4 nmiRm^m 

4- 1, 4-2 t:v'*7-f:^ 

5- 1-5-4 mmmtRm. 

6 *s|z^*0?8 

8- la ~8-4b yiJ^O 

9- 1-9-4 ^IOSI^L:^^" 

11- 1, u-z 

12- 1, 12-2 mmms.^7>^ 

13 ]g]S|ll]$ 

14 mmry:^ 



[01] 



✓-3-1 -3-2 



6-1a I 




fE-9-4 



11-2 




"] ,12-2 

1/ 




IH J 



IH 

~r 
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[BI2] 




33 



ma} 



38 



IS l*w r , — AA^ — I 

jy gj- 3M- g-t- finrj. 



V lr34-2v 134-3 



3J. 



3ttr 31-22^ 31-53^ 31-24' — 



f /'U /'U 

■mjC/.,! — I '3n^ta* '31-44' ' 
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